Supplementary Methods

Degradation Studies
Films were examined using conventional differential scanning calorimetry at a rate of 2 K/min, with heating in an inert nitrogen atmosphere. Silk fibroin was compared to a synthetic polymer, isotactic polystyrene (iPS). The DSC traces in Supplementary Fig. S1 show that silk fibroin undergoes severe degradation, as illustrated by the large endothermic peak marked T d . The silk begins to lose mass during this thermal event, and loses contact with the DSC aluminum pan causing erratic signal above 530 K. In contrast, the synthetic polymer heated at the same rate exhibits a melting endotherm in Supplementary Fig. S1 , and no degradation when heated up to 530 K.
Images of exemplars at room temperature are shown in the insets of Supplementary   Fig. S1 , after heating up to different temperatures with the sample resting inside the aluminum DSC pan. At 297 K, before heating, both silk fibroin and iPS films were transparent. When silk fibroin is heated at 2 K/min to 513 K, the films begin to degrade 18 , and become brown. Further heating to 548 K causes the silk fibroin to degrade to black char.
The iPS polymer experiences no degradation over this temperature range, and experiences some shape change due to melting. The iPS becomes opaque (appearing as white) because it crystallizes during cooling from the molten state. Thermal degradation, at temperatures lower than the melting temperature, is also typical of some synthetic polymers, viz., those possessing rigid molecular chains, such as polyparaphenylene terephthalamide (Kevlar TM ) 43 , but is not typical of flexible chain polymers, such as iPS.
Fast Scanning Calorimeter data recalculation and temperature calibration
The user defined time-temperature profile, Supplementary Fig. S4 For a stable sample the differential heat loss is a function of temperature only, therefore it can be determined by heating and cooling the sample at the same rate and calculating the smooth symmetry line (green line in Supplementary Fig. S6 ). But as soon as the sample has different losses on heating and cooling (e.g. semi-crystalline on heating and amorphous on cooling), the symmetry line cannot be determined precisely, causing unavoidable uncertainty of heat capacity determination of the semi-crystalline sample. For this reason we did not further evaluate the heat capacity curves, e.g., we did not determine the step height at T g or the peak area of the melting peaks, both of which are measures of crystallinity.
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To ensure that the temperature of the sample is determined correctly, tiny Indium and Tin particles were placed on top of a silk fibroin sample and melting of the metals was observed at different rates, see Supplementary Fig. S7 . The melting peak onset temperatures on heating were used, as recommended for DSC, for temperature calibration. The onset temperature extrapolated to heating rate zero for Indium and Tin is 429 K and 507 K, respectively, which is in good agreement with the expected values of 429.7 K and 505.1 K 44 .
The thermal lag at the top surface of the sample (slope of the heating rate dependence shown in the inset) does not exceed 2 ms confirming that the temperature gradient across the sample is less than 4 K at 2000 K/s.
Fourier Transform Infrared Spectroscopic Analysis
Fourier Self-Deconvolution (FSD) of the infrared spectra covering the Amide I region Finally, the deconvoluted Amide I spectra were area-normalized (see examples in Supplementary Fig. S8 ). The relative areas of the single bands were used to determine the fraction of the secondary structural elements as described in our prior work 16 . To avoid possible artifacts arising from the deconvolution step, we chose different FSD factors (i.e., half-bandwidth = 15, 20, 30 cm -1 and noise reduction factor = 0.2, 0.4) for each spectrum. To evaluate the impact of different choices of FSD factors, we fitted the deconvoluted spectra, 15 using the curve fitting procedure above. Results showed very little difference for the fractions of the secondary structures.
